INTRODUCTION
============

Pulmonary infection due to *Actinomyces* species is very uncommon but can result from aspiration of oropharyngeal secretions, direct extension from cervicofacial infection or hematogenous dissemination from a distant focus or aspiration of a foreign body (e.g., chicken bone)^[@b1-kjim-17-3-207-9]--[@b5-kjim-17-3-207-9])^. In most cases, the presenting manifestations of actinomycosis are unresolved pneumonia, pulmonary infiltration or mass-like lesion on routine chest radiographs. Endobronchial actinomycosis is a rare case and may be misdiagnosed as bronchogenic carcinoma and endobronchial tuberculosis. We present a very rare case of foreign body-induced endobronchial actinomycosis which resembled bronchogenic carcinoma initially and was confirmed by bronchial biopsy.

CASE
====

In April 2000, a 69-year-old man was admitted to Inha General Hospital due to productive cough with dark, brown-colored sputum. He complained of night sweat and weight loss of more than 9 killograms for 2 months. Nine years before entry, the patient experienced a cerebrovascular accident which left a sequelae of left side weakness, mild dysphagia and dysarthria. Because of poor oral hygiene, plaque and calculus, the patient had frequent visits to the dentist but no dental care was given within the previous 5 years. The patient had no past medical history of pulmonary tuberculosis, chronic lung disease or any other condition.

On physical examination, the patient's blood pressure was 130/90 mmHg, pulse rate 80/min and body temperature 36.7°C. His mental status was alert but dysarthric feature and left side hemiparesis was shown. Oral examination by a dentist revealed gingivitis, dental decay, very poor hygienic state and moderate amount of plaque and calculus. On chest examination, abnormal breathing sounds, such as crackle and expiratory wheezing, were not audible. There were no other physical abnormalities noted.

Laboratory examination showed the hemoglobin was 13.8 g/dL, hematocrit 40.4%, white blood cell 6,700/*μ*L, platelet 177,000/*μ*L. Erythrocyte sedimentation rate was 14 mm/h. C-reactive protein was 0.5 mg/dL. Cytologic examination of sputum was negative. Bacteriologic examination of sputum showed no evidence of mycobacterial tuberculosis or fungal infection. Chest radiographs revealed increased opacity and atelectatic change in the anterior segment of the left upper lobe, suggestive of obstructive pneumonitis or pulmonary tuberculosis ([Figure 1A](#f1a-kjim-17-3-207-9){ref-type="fig"}). A computed tomographic scan (CT) of the thorax showed consolidation and air bronchogram in the left upper lobe with partial atelectasis, but significant enlargement of mediastinal or hilar lymph node was not observed ([Figure 1B](#f1b-kjim-17-3-207-9){ref-type="fig"}). Bronchoscopic examination showed a pink and soft protruding mass obstructing the left upper lobar bronchus was suggestive of bronchogenic carcinoma ([Figure 2A](#f2a-kjim-17-3-207-9){ref-type="fig"}). The presumptive diagnosis by bronchoscopy was bronchogenic carcinoma. However, biopsy of the lung tissue obtained by bronchoscopy showed gram-positive sulfur granules and hyphe-like components within a granulomatous formation, which showed squamous metaplasia of bronchial mucosa with mixed inflammatory cellular infiltration and some colonies of actinomycosis ([Figure 3](#f3-kjim-17-3-207-9){ref-type="fig"}). The final diagnosis was endobronchial actinomycosis.

The patient was given 10 million units of intravenous penicillin-G daily for two weeks. The opacities and infiltration on chest radiographs gradually decreased. After two weeks of penicillin therapy, he was switched to 2 g amoxicillin daily. At discharge, more than 80% of his pulmonary infiltration had resolved and the remainder was markedly reduced in size. After discharge, oral antibiotics were administered for 4 weeks. Follow-up bronchoscopic examination revealed a complete resolution of the endobronchial mass lesion and, in place, a foreign body was exposed ([Figure 2B](#f2b-kjim-17-3-207-9){ref-type="fig"}). The removed foreign body was proven to be a very small-sized fish bone. This unfortunate accident is the first case of a foreign body-induced pulmonary actinomycosis in Korea. The patient was completely cured with no remaining symptoms.

DISCUSSION
==========

Actinomycosis is an indolent, slowly progressive infectious disease caused by anaerobic or microaerophilic bacteria that normally colonize the mouth, colon and vagina. Gram- positive bacteria make up 26.1% of the isolates in patients with chronic gingivitis and include primary *Actinomyces naeslundii, A israelii and A viscosus*^[@b6-kjim-17-3-207-9])^. Jon B. Suzuki et al. present that seeding of tooth-associated materials containing *Actinomyces* species into the pulmonary field may have resulted in pulmonary actinomycosis^[@b7-kjim-17-3-207-9])^. *Actinomyces israelii, Actinomyces naeslundii, Actinomyces odontolyicus, Actinomyces viscosus, Actinomyces meyeri and Propionibacterium propionicum* are established but less common causes of disease^[@b8-kjim-17-3-207-9],[@b9-kjim-17-3-207-9])^.

Classic features include extension to contiguous structures by crossing natural anatomic boundaries and the formation of fistulas and sinus tracts. Because this infection is commonly confused with a neoplasm, it has been called "the most misdiagnosed disease^[@b10-kjim-17-3-207-9])^. Thoracic actinomycosis presumably is caused by aspiration of contaminated material from mouth or oropharynx^[@b11-kjim-17-3-207-9],[@b12-kjim-17-3-207-9])^. Actinomycotic pulmonary infection may follow a characteristic course demonstrating locally invasive disease or, more often, may be manifested by an entirely nonspecific pneumonitis, cough, anorexia, chest pain and weight loss. The thoracic form accounts for about 20% of the cases. The cervicofacial and abdominal forms account for about 50% and 30%, respectively^[@b13-kjim-17-3-207-9],[@b14-kjim-17-3-207-9])^. Endobronchial disease due to this pathogen rarely is reported^[@b15-kjim-17-3-207-9])^, Ilana Ariel et al. reported five case of actinomycosis of the main bronchi or trachea which were suggestive clinically of bronchogenic carcinoma. Ariklapholz et al.^[@b16-kjim-17-3-207-9])^ reported one case of endobronchial actinomycosis in an AIDS patient. In 1957, Bates and Cruickshank reported 85 cases of pulmonary actinomycosis. Of these, 7 patients had undergone resectional therapy and in all these the preoperative diagnosis was carcinoma of the lung^[@b17-kjim-17-3-207-9])^. The first report of foreign body-induced pulmonary actinomycosis was the Spanish patient case in 1991, which was aspirated chicken bone foreign body^[@b18-kjim-17-3-207-9])^. Foreign body associated with endobronchial actinomycosis in our case was attributed to aspirated fish body. Because of his poor oral hygiene and swallowing difficulty, there may have been unsuspected aspiration of oropharyngeal secretion of the foreign body which subsequently led to endobronchial disease.

The diagnosis of pulmonary actinomycosis is usually based on microscopic examination or culture of the material aspirated from the lesion, anaerobic sputum culture, or histologic examination of the resected specimen and from bronchoscopic biopsy. The hallmark of actinomycosis is the formation of the yellow sulfur granules. The microorganism are slender branching bacilli embedded in the matrix of the granules. Sulfur granules are, in many cases, very hard to find and in 26 percent in Brown's series the diagnosis was based on the finding of only a single sulfur granule in a lesion. The chance of finding it in a small biopsy is, of course, much smaller and the necessity for serial sections cannot be overemphasized. CT scan of pulmonary actinomycosis usually reveals a soft tissue mass with varying degree of infiltration, abscess formation and pleural thickening adjacent to the airspace consolidation^[@b19-kjim-17-3-207-9],[@b20-kjim-17-3-207-9])^. The bronchoscope findings are usually not diagnostic and include yellowish, hard or friable endobronchial mass^[@b21-kjim-17-3-207-9])^.

Therapeutic measures usually consist of several weeks of high dose intravenous penicillin, tetracycline, clindamycin or erythromycin. Abscess and empyema require surgical drainage in addition to antibiotic therapy. The prognosis is usually favorable with early detection and proper management.

![A 69-year-old man with pulmonary actinomycosis induced by fish bone. Chest radiograph shows ill-defined increased opacity and atelectatic change (arrow) in the left upper lung zone.](kjim-17-3-207-9f1A){#f1a-kjim-17-3-207-9}

![A chest CT scan obtained at the level of the aortic arch reveals consolidation with airbronchogram (arrow) in the left upper lobe. Fish bone was not identified in the CT scan.](kjim-17-3-207-9f1B){#f1b-kjim-17-3-207-9}

![This fiberoptic bronchoscopic finding show a soft tissue mass in the left upper lobar bronchus](kjim-17-3-207-9f2A){#f2a-kjim-17-3-207-9}

![The follow-up bronchoscopic finding shows a foreign body at the previous lesion, which was proven later to be a small fish bone.](kjim-17-3-207-9f2B){#f2b-kjim-17-3-207-9}

![Photomicroscopic findings show squamous metaplasia of bronchial mucosa with mixed inflammatory cellular infiltration and some colonies of actinomycosis (H&E, ×100). Inset shows a colony of filamentous actinomycotic organism surrounded by many neutrophils (H&E, ×200).](kjim-17-3-207-9f3){#f3-kjim-17-3-207-9}
